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Influence of Potassium Fertilizer on the Phytoavailability of Cadmium
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Abstract: A field pot experiment was conducted to study the influence of potassium fertilizer (K, SO, ) on the phytoavailability of Cd in soils
with single stress of Cd and combined stress of Cd and Pb. Results showed that the application of K fertilizer could significantly ( p < 0.05)
increase the dry weight of wheat and alleviate the toxicity of Cd and Pb. K fertilizer with different levels could decrease the uptake of Cd in
wheat and the Cd phytoavailability in soils. With the increase of K fertilizer levels addeds Cd contents and the enrichment coefficients of Cd in
different parts (root> haulm and grain) of wheat decreased gradually at first and increased later. It was suggested that at the K2 level, K
fertilizer would alleviate the Cd toxicity efficiently. And the application of K fertilizer would reduce the exchangeable fraction of Cd in
thizosphere and bulk soils. It was also illustrated in this work that the contents of exchangeable and carbonate Cd in soils were affected most by
the application of K fertilizer. However; the contents of Fe-Mn oxide, organic and residual Cd in soils were less affected. Comparing combined
treatment of Cd and Pb with single treatment of Cds Pb application would increase the uptake of Cd in wheat and the Cd phytoavailability in
soils.
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Table 1  Basic physical and chemical properties of the tested soil

MR AN MU R % F L A it /mgekg ™!
Imgrke™! /% WORL OBRRL ORERL cd Pb
6.5 669 1.55 21.4 46.5 32.1 0.12 18.35
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Table 2 Additional concentrations of Cd, Pb in soils /mg*kg ™"

JCEF CK Tl i) T3 T4
cd 0.00 5.00 25.00 5.00 25.00
Pb 0.00 0.00 0.00  500.00 1 000.00
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Table 3 Dry weights of wheat under different levels of K fertilizer / g*pot ="

il KO K1 K2 K3 K4
CK 9.38 9.73 10.78 11.25 11.68
T1 8.63 9.23 9.81 9.99 10.41
T2 7.55 8.06 8.49 8.80 9.60
T3 7.73 8.69 9.35 9.66 10.19
T4 6.20 6.54 6.56 6.84 7.66

x4 HREFAERAKFETELET ~THNENTES
X ER(CKOMELL, TETEME S/ %
Table 4 Degraded percent of dry weights of wheat in
different treatments (T1 ~ T4) compared with contrast
(CK) under different levels of K fertilizer/ %

AT KO K1 K2 K3 K4
Tl 8.00 5.14 9.00 11.20 10.87
T 19.51 17.16 21.24 21.78 17.81
T3 17.59 10.69 13.27 14.13 12.76
T4 33.90 32.79 39.15 39.20 34.42
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Table 5 Effects of different levels of K fertilizer on concentrations of

Cd in different parts of wheat

- Cd #< % /mgkg ™!

Ak B K 7KF W P o
KO 1.13 0.39 0.11

K1 0.67 0.36 0.10

CK K2 1.00 0.30 0.10
K3 0.40 0.24 0.09

K4 1.11 0.26 0.10

KO 27.15 11.26 1.65

K1 22.79 8.34 1.13

T1 K2 18.69 7.06 0.57
K3 20.65 7.59 0.64

K4 24.65 8.91 1.37

KO 63.14 21.43 4.47

K1 63.36 19.56 3.47

T2 K2 48.03 17.89 3.39
K3 52.69 18.69 3.63

K4 63.09 19.97 3.69

KO 36.82 13.97 2.07

Kl 29.58 10.57 1.89

T3 K2 21.92 7.53 1.61
K3 23.32 8.65 1.65

K4 30.15 11.41 1.91

KO 74.38 29.10 5.14

K1 72.46 26.35 3.87

T4 K2 62.03 24.33 3.50
K3 73.13 22.79 4.34

K4 73.98 24 .41 4.63
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Table 6  Enrichment coefficients of Cd in different parts of wheat under

different levels of K fertilizer

A - T
KR fm B ¥
KO 9.83 3.39 0.96
K1 5.83 3.13 0.87
CK K2 8.70 2.61 0.87
K3 3.48 2.09 0.78
K4 9.65 2.26 0.87
KO 5.43 2.25 0.33
K1 4.56 1.67 0.23
T1 K2 3.74 1.41 0.11
K3 4.13 1.52 0.13
K4 4.93 1.78 0.27
KO 2.53 0.86 0.18
K1 2.53 0.78 0.14
T K2 1.92 0.72 0.14
K3 2.11 0.75 0.15
K4 2.52 0.80 0.15
KO 7.36 2.79 0.41
K1 5.92 2.11 0.38
T3 K2 4.38 1.51 0.32
K3 4.66 1.73 0.33
K4 6.03 2.28 0.38
KO 2.98 1.16 0.21
K1 2.90 1.05 0.15
T4 K2 2.48 0.97 0.14
K3 2.93 0.91 0.17
K4 2.96 0.98 0.19
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Frol e s (HE 2 4 mikEHLIcd = 25
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Table 7 Speciation distribution of Cd in rhizosphere and bulk soils of wheat under different levels of K fertilizer/mg*kg ™"
Tl T2 T3 T4

e e AR b HFR BRI HFR BIRILY b BRI HFR
A 2.32 2.00 15.60 17.24 2.50 2.34 15.96 17.27
B 1.47 1.15 5.34 3.59 1.54 1.24 5.78 3.35
KO C 0.59 0.81 3.19 3.14 0.53 0.81 2.83 3.05
D 0.36 0.23 0.37 0.20 0.16 0.05 0.34 0.34
E 0.35 0.71 1.03 0.82 0.35 0.53 1.05 0.99
ps¥il 5.09 4.90 25.53 25.00 5.09 4.98 25.96 25.00
A 2.10 1.60 15.36 16.43 2.27 1.76 15.83 17.01
B 1.47 1.16 5.28 4.62 1.70 1.37 4.77 3.66
K1 (o 0.64 1.09 3.22 3.21 0.52 1.19 2.68 3.44
D 0.31 0.24 0.34 0.12 0.12 0.10 0.29 0.14
E 0.44 0.90 1.11 0.62 0.41 0.89 1.11 0.79
AR 4.96 4.99 25.32 25.01 5.03 5.31 24.68 25.04
A 1.77 1.31 14.16 15.60 1.93 1.54 15.47 15.63
B 1.63 1.28 4.82 4.73 1.76 1.38 5.19 4.61
K2 C 0.68 1.14 4.62 3.60 0.62 1.22 3.21 3.79
D 0.38 0.26 0.34 0.26 0.19 0.13 0.28 0.40
E 0.46 1.01 0.84 0.71 0.44 1.01 1.16 0.88
ps¥il 4.92 5.00 24.77 24.90 4.92 5.30 25.30 24.67
A 2.06 1.35 14.46 15.96 2.19 2.18 15.75 15.98
B 1.44 1.26 4.86 4.47 1.65 1.15 5.09 4.21
K3 C 0.64 1.09 4.60 3.43 0.57 0.72 3.08 3.66
D 0.31 0.31 0.40 0.31 0.17 0.10 0.25 0.38
E 0.44 1.00 1.02 0.73 0.43 0.85 1.17 0.82
puwit 4.90 5.00 25.34 24.89 5.01 5.00 25.33 25.05
A 1.98 1.39 14.27 16.31 2.03 2.01 15.61 17.01
B 1.62 1.25 5.03 4.46 1.77 1.13 5.36 3.66
K4 (o 0.66 1.13 5.00 3.30 0.58 0.60 2.99 3.44
D 0.29 0.25 0.45 0.08 0.27 0.20 0.33 0.14
E 0.47 0.97 1.19 0.85 0.47 1.06 1.03 0.79
KA 5.01 4.99 25.94 25.00 5.12 5.00 25.31 25.04
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